impulse, 3 law interactions). Practical Skills

Learning Objectives: Projectile Motion; Moments & torques (couples), Newton's Laws of motion; momentum, collisions and

Calculating Moments

use as a simple balance.

/

//‘

The diagram shows a uniform metre ruler of weight 1.5 N pivoted 15 cm from one end for

object of unknown weight 2.5 N weight

pan' Ay >
A8 1.5N
W

15 cm 60 cm

A scale pan of weight 0.5 N is placed at the end p
weight is placed in the pan. The ruler moves to

of 2.5 N is added at a distance of 60 cm from the pIvoTa

What is the weight of the object?

steady horlzontal posmon hen a weight

unknown

What is missing from the diagram?

Demonstrate on whiteboard — how to answer.
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Learning Objectives: Projectile Motion; Moments & torques (couples): Newton's Laws of motion; momentum, collisions and
impulse, 3¢ law interactions); Practical Skills

’Calculatinq Moments l

A bird sits on auspended from vertical wires P and Q.

2 4

L
4
4

not to scale

el
P ——

S —_
o]

1S.@cm

W,
The rod has a weight }7"and is 15.0 cm long.
The weight of the bird is 2J7"and acts at a distance x from P.

What is the value of x when the tension in P is half the tension in Q7
‘What is missing from the diagram?

Demonstrate on whiteboard — how to answer.

Mowonts obad T
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in 2rd law intaractiansY Beactical Skills

Learning Objectives: Projectile Motion; Moments & torques (couples); Newton's Laws of motion; momentum, collisions and

Using the Equilibrium conditions
A meter rule is pivoted at its 50cm mark.

balance it. Assume the weight of the ruler is negligible.
Calculate the size of W and the force acting at the pivot

Two objects weighing 0.7N and W are placed on the ruler as shown to

W =1.6N
R=2.3N

Model on the whiteboard how to lay out the working out clearly

Sum of total clockwise moments = ....
Sum of total anticlockwise moments =

Equilibrium, so sum of clockwise = sum of anticlockwise

Etc. etc...
Rosulfard Fvee = O
oF + W= K

&QS\AW MomessS = O
Momants abad K
=z § m0tx 09Z
= ) =Wx o4
Wx o ld= 0Fx 032
W = [ &N

SO C)'7’+ . § = ‘Q

g =

3-2Z.N
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Learning Objectives: Projectile Motion; Moments & torques (couples). Newton's Laws of motion, mamenturn, coliisions and

impulse, 3 law interactions), Practice (}

M T M

Using the Principle of Moments

Like with SUVAT questions, it helps if you lay your
working out very clearly.

Work out clockwise moments and anticlockwise
moments separately.




Learning Objectives: Projectile Motion; Moments & torques (couples), Newton's Laws of motion, momentum, collisions and
impuise, 3" law interactions), Practical Skills

Example:

A ball of mass 1.5kg is travelling towards a wall at 3ms™'. It
hits the wall and bounces back with a speed of 2ms-'. The
ball is in contact with the wall for 0.2s. Calculate:

a) The change in momentum

b) The impulse

c) The force exerted on the wall

a) 7.5kgms!
Tip: Always remember that b) 7.5kgms1
momentum and velocity are c) 37.5N

vectors, so you MUST take
account of direction

Draw diagram on whiteboard to show clearly the change in direction

<D

=]

3mJ
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T=0LS G > 2md -
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Learning Objectives: Projectile Motion, Moments & torques (couples), Newton's Laws of motion, momentum, collisions and
impuise, 3" law interactions), Practical Skills

Force-time graphs
The area under a force-time graph is always equal to the
change in momentum, when the force is constant.

FCaIculate the impulse

|
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Learning Objectives: Projectile Motion; Moments & torques (couples); Newton's Laws of motion; momentum, collisions and
impulse, 3" law interactions), Practical Skills

Force-time graphs

The area under the graph is equal to the impulse even when
the force is changing.

]Calc‘ulate the impulse ]
(b) 200 000+

ol [F12x10eNs

-

{
L B R
s ﬁ
i

Estimating the area under a
graph — counting squares

Estimating the area under a graph — counting squares

Aeo= (130,000 ) (¢ 8 B0, 000) # t%i‘fo);ﬂ
= [|s3 % 1B

-
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Learning Objectives: Projectile Motion; Morments & torques (couples). Newtori's Laws of motion, momenturm, collisions and
impuise, 3 faw interachons). Practical Skills

Example:
A stationary squash ball of mass 0.025kg is hit with a racket.
Use the force-time graph for the ball to determine the final

velocity of the ball.

36



Learning Objectives: Projectile Motion, Moments & torques (couples). Newton's Laws of motion, momentum, collisions and
impuise, 3% law interactions); Practical Skills

Practice:

« Description/Method: Hightgate  firstlight gate

¢ Measurements: i
i P \/ | ‘A d
* Analysis: { s U P
8 4]
l & = e E’j
: — s
[ — i/ 1
E / i@—&m
¢/ “
/ 17 3 .
: air-track glider
air track block fitted with a

piece of card

Method: release the glider, vary the height, ensure glider is
not pushed, but gently released

Measurements: use the light gates to measure the velocity
at two points, use a ruler to measure the distance between,
use trig or a protractor to measure angle of ramp

Analysis: use suvat to calculate acceleration down ramp,
then plot a graph of a against sin®, gradient =g

Then spend 10 minutes attempting the Practical Skills questions (writing two
methods)

Check and assess using markschemes - Method, Measurements, Analysis

:F = WA
W\Sgl‘v\% -~ MﬁSl‘VkCé: PVl o B
W=m9 2 2.
a_= \/ﬁ"‘ ur
-
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{ earning Objectives: Projectile Motion, Momenis & torques {couples), Newlon's Laws of mofion; momentam, - colisions and
i Bt bt ATV 7 H, oDyrantipal Sl

!

Practice:

5 mins — write a method describing how you would use this
set up to determine acceleration due to gravity.

Include: any equation you will use; measurements you will
make, how you will obtain a range of results, how you will
graphically analyse your data.

not to scale
second light gate first ight gate

+ Description/Method: %;
+ Measurements: %
+ CAnalysis: ‘ #
1 Ty T “ T
air track blockf air-track glider

fitted with a
piece of card
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